Summary.-The ovaries of leukaemic children were studied in 31 specimens obtained at autopsy. Twenty-eight ovaries from normal children of the same age who died from misadventure served as control. All ovaries from normal children showed follicle growth and contained several large antral follicles.
NORMAL development of the ovary during infancy and childhood is characterized by follicle growth and atresia (Block, 1952; Valdes-Dapena, 1967; Lintern-Moore et al., 1974; Peters et al., 1976) . However, there are also reports that there is no evidence of follicle growth in prepubertal ovaries (von Stieve, 1949; van Wagenen and Simpson, 1973) . The question arises whether certain diseases or treatments might influence normal follicle development during childhood. In a recent preliminary survey of ovaries obtained at autopsy of children who died of various diseases, a certain number of cases showed impairment of ovarian development (Peters et al., 1975) . Some came from children who had leukaemia. A review of ovarian development in leukaemic children was therfore undertaken. Childhood leukaemia is treated with corticosteroids and cytotoxic agents. Several of these drugs are reported to induce gonadal atrophy and amenorrhoea in women (Sieber and Adamson, 1975) . During the last decade, an increasing number of children with leukaemia have been successfully treated and reach adulthood. An evaluation of the influence of leukaemia and its treatment on the developing ovary have therefore become of practical importance.
The purpose of this paper was (1) to study ovarian development of leukaemic children, and (2) to determine whether duration of the disease and/or treatment in acute leukaemia influence ovarian development.
MATERIALS AND METHODS
All ovaries were obtained at autopsy. Thirty-one specimens came from children who died of acute leukaemia. Their ages varied between 1 and 12 years. (Table 1) . The interval between diagnosis of the disease and death is designated as survival time (Table  II) . Induction of remission in these children was obtained with corticosteroids and one (usually vincristine) or more cytotoxic agents. Therapy was maintained with 6-mercaptopurine and methotrexate until death. In addition, cytosine arabinoside, L-aspara-ginase and cyclophosphamide were used in some cases and 6 patients also received cerebrospinal irradiation. Ovaries from the leukaemic children were compared with 28 controls, obtained from children of similar ages dying in accidents or after fulminating disease lasting not longer than 48 h ( Table 1) .
The ovaries were opened with a longitudinal cut and fixed in Bouin's solution for about 24 h. After dehydration they were embedded in paraffin. 40-100 serial midsections at 5 or 7 ,um from each block were obtained, and stained with Harris' haematoxylin and eosin, or Heidenhain's azan. The specimens were examined microscopically and 2 stages of ovarian development were recognized .
(1) The quiescent ovaries showed little or no growth. They usually contained only small, resting follicles. However, an occasional small antral follicle ( < 0 5 mm in diameter) as well as "scars" of atretic follicles might be present.
(2) The actively growing ovaries contained, besides the small resting and preantral follicles, several small and large antral follicles.
Some of them were "healthy", showing no signs of atresia, others were in different stages of atresia, characterized by pyknotic granulosa cells, necrotic oocytes, collapsing follicles and "scars" of large follicles (Watzka, 1957; Himelstein-Braw et al., 1976) .
In the actively growing ovaries, the number of large antral follicles ( > 0-5 mm) was counted. The mean diameter of the largest follicle in the ovary was calculated as half the sum of 2 diameters measured at right angles to each other. In those cases in which an obvious reduction of small resting follicles was noted, they were counted in 10 highpower fields and compared with counts of similar areas in control ovaries.
Statistical significance was determined by Students t test with < 0 05 being considered significant.
RESULTS

Control: ovariesfrom accident cases
All ovaries showed follicle growth (actively growing ovaries) (Fig. 1) . Quiescent ovaries were not seen in this group. Several antral follicles were always present.
Almost half of the specimens (43%) con- tained > 5 large antral follicles (Fig. 2 ). An increase with age in the number of large antral follicles was noted. The number increased from 4-7 j 0-4 in ovaries of children 1-5 years of age to 7.4 i 1P2 in those 6-12 years old (average 5.7 ± 0-7, Table II ). An age-dependent increase in the diameter of the largest follicles was not seen (mean 3 0 i 0-2 mm). In 10 ovaries (36%) the diameter of the largest follicle measured more than 3-5 mm (Fig. 3) . These large follicles occurred in the ovaries at 1 year as well as in older children. Ovaries from leukaernic children Morphology.-In this group 7/31 ovaries were quiescent (Fig. 4) . The cortex contained only small non-growing follicles. "Scars" or collapsed atretic follicles were present in most cases. Two ovaries in this group had a reduced number of small, non-growing follicles, only about half the normal population. One case showed leukaemic infiltration of the ovary.
Twenty-two ovaries were actively growing and contained, besides non-growing, also preantral and antral follicles of different sizes. The average number of large antral follicles per ovary was significantly reduced to 2*9 ± 0*6 (P < 0 02) ( antral follicles (Fig. 2) . There was no increase in the number of large follicles after the age of 6 years. The average diameter of the largest follicle in the ovary was significantly smaller than in the control (1P5 A 0-2 mm, P < 0O001) (Table   II) . Follicles with a diameter > 3-5 mm were not seen in this group (Fig. 3) . non-growing oocytes) and the cases with abnormal stroma and cysts, came from children who died after 1-2 years of disease.
The ovaries of the 6 children who had received radiation therapy in addition to cytotoxic drugs could not be distinguished from those treated with cytotoxic drugs only.
DISCUSSION
All ovaries obtained from normal children showed follicle growth; none of them was quiescent. This confirms previous observations that follicle growth and atresia occur throughout infancy and childhood (Block, 1952; Valdes-Dapena, 1967; Lintern-Moore et al., 1974; Peters, et al., 1975 Peters, et al., , 1976  The present findings show that most of the ovaries of leukaemic children were abnormal. Leukaemic infiltration of the ovary occurred in only one case. (It has previously been reported that leukaemic infiltration in internal organs, including the gonads, is a main complication of the disease (von Somm, 1965; Simone et al., 1972; Till and Hardisty, 1973) .) Twenty-two per cent ofthe ovaries showed no follicle growth at the time of death (quiescent ovaries). However, the presence of "scars" of large follicles, which are the last stage of the atretic process (Watzka, 1957; suggests that follicle growth and atresia had occurredpreviously. Activelygrowing ovaries among the leukaemic children were common, but they were not normal. The number and size of large antral follicles were significantly reduced in all cases (Table II) . Whether follicle growth was inhibited by the disease itself or by the treatment is uncertain. However, the fact that the ovaries of the children who had been under treatment for only 1 week were normal, suggests that it is not the disease but the treatment that influenced follicle development. All ovaries of children treated for more than 2 months showed inhibition of follicle growth. Prolonged treatment (1-2 years) caused a reduction in the number of small oocytes (2 cases) and affected ovarian stroma (2 cases).
Prolonged combined treatment with corticosteroids and cytotoxic agents is known to cause damage to several internal organs and growth retardation, (von Somm, 1965; Simone et al., 1972; Thunold and Moe, 1973) . Alkylating agents such as cyclophosphamide have been reported to inhibit the growth of follicles, to destroy small oocytes and to induce gonadal atrophy and amenorrhoea (Sieber and Adamson, 1975; Sobrinho et al., 1971; Warne et al., 1973; Miller et al., 1971; Miller & Cole, 1970) . Cytotoxic drugs inhibit cell proliferation and growth in actively growing cells through action on different phases of the cell cycle (Spiers, 1974) . The disturbance in follicle development seen in leukaemic children is probably due to a direct effect of the cytotoxic drugs on the granulosa cells of developing follicles, resulting in a retardation and inhibition of follicle growth.
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